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(54) POSITIONING DEVICE. ALIGNMENT DEVICE AND POSITIONING METHOD 

(57)Abstract: 

PURPOSE: To support an object and control the 
positioning so that the reaction force and the 
vibration caused by the motion of the object do not 
propagate to such an element as lens system. 
CONSTITUTION: A reaction frame 61 insulating the 
external vibration and that caused by the reaction 
force from an object stage 30 is provided. The object 
stage 30 moves in two directions. The reaction frame 
is provided by two followers. Cooperating direct drive 
force actuators are provided on the object stage and 
the followers and the object stage is positioned in 
the first and the second directions. The reaction 
frame is fixed to a base structure and the object 
stage is supported in the space independently of the 
reaction frame. The follower 72 has a pair of arms 
74, 74' and moves in a pair of parallel planes wherein 
the center of gravity of the object stage. The 
positioning force of actuator driving means is 
controlled so that the vector sum of the moments of 
forces at the gravity center of the object stage becomes practically zero. 
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* NOTICES * 

JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]In a positioning device which operates on base structure, it is (a). A reaction frame 
assembly containing a reaction frame attached to said base structure, (b) A subject stage 
which exercises relatively to a base of a subject stage, (c) A means for setting an interval 
and supporting said subject stage from a base of said subject stage, independently, with said 
reaction frame, (d) It is attached to said subject stage and said reaction frame assembly, 
Become a couple for positioning said subject stage, collaborate, and it has a direct-acting 
type actuator means which generates power, A positioning device which a base of said 
subject stage and said subject stage are insulated from reaction force from said actuator 
means, and is characterized by transfer of vibration to a base of said subject stage and said 
subject stage serving as the minimum by this. 

[Claim 2]A positioning device, wherein said reaction frame assembly is provided with a 
follower which can exercise for said subject stage independently and can follow it in a 
positioning device of Claim 1 . 

[Claim 3]A positioning device, wherein said actuator means is provided with at least one 
linear motor which operates between said subject stage and said reaction frame assembly in 
a positioning device of Claim 1. 

[Claim 4]a positioning device with which it has an actuator means of a lot at least in a 
positioning device of Claim 1 in order to position said subject stage, and an actuator means 
of these each is characterized by having the driving member attached to said subject stage. 
[Claim 5]A positioning device with which a vector sum of moment of force in the center of 
gravity of said subject stage resulting from positioning power of said driving member is 
characterized by being substantially equal to zero in a positioning device of Claim 4. 
[Claim 6]A positioning device having at least one driving member attached to said subject 
stage in a positioning device of Claim 2. 

[Claim 7]A positioning device, wherein said follower is provided with two arms which can 
exercise, respectively in two parallel flat surfaces in a positioning device of Claim 2 and the 
center of gravity of said subject stage is between said two flat surfaces. 
[Claim 8]In a positioning device of Claim 1, said subject stage. In the 1st direction, and this 
1st direction and the 2nd direction that makes an angle, it can exercise at least, The 1st 
follower is movable only in said 1st direction, and follows said subject stage, Only in said 2nd 
direction, the 2nd follower is movable, follows said subject stage, and said actuator means 
which collaborates, A positioning device being provided in said subject stage and said 1st and 
2nd followers, and positioning said subject stage in said 1st and 2nd directions. 
[Claim 9]A positioning device, wherein said actuator means is provided with a direct-acting 
type actuator which operates between said subject stage and said reaction frame assembly 
and which generates at least three power in a positioning device of Claim 8. 
[Claim 10]In a positioning device of Claim 9, two of said at least three direct-acting type 
actuators. A positioning device with which it is provided and a vector sum of moment of 
force in the center of gravity of said subject stage resulting from positioning power of an 
actuator means of collaborating is characterized by being substantially equal to zero so that 
said subject stage may be driven in said 1 st direction. 

[Claim 11]in a positioning device of Claim 10, one of said the direct-acting type actuators 
other than said two direct-acting type actuators so that said subject stage may be driven in 
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said 2nd direction, A positioning device with which a vector sum of moment of force in the 
center of gravity of said subject stage which is attached to said subject stage and originates 
in said positioning power of an actuator means of collaborating is characterized by being 
substantially equal to zero. 

[Claim 12]In a positioning device of Claim 8, have at least 2 sets of direct-acting type 
actuators for positioning said subject stage, and 1 set in these direct-acting type actuator, 1 
set which will position said subject stage in said 1st direction, and will accept it among said 
direct-acting type actuators, A positioning device with which a vector sum of moment of 
force in the center of gravity of an XY stage which positions said subject stage in said 2nd 
direction, and originates in position power of an actuator means of these-collaborating is 
characterized by being substantially equal to zero. 

[Claim 13]In a positioning device of Claim 8, have said 1st and 2nd followers, and two arms 
located separately respectively an arm of one follower, A positioning device, wherein an arm 
of a follower of another side is located in two parallel flat surfaces in which said single flat 
surface is located between them and can exercise by being located in a single flat surface 
and being able to exercise. 

[Claim 14]A positioning device, wherein the center of gravity of said subject stage is adjoined 
and located in inside of said single flat surface, or a flat surface of this single in a positioning 
device of Claim 13. 

[Claim 15]A positioning device comprising: 

(a) A subject stage which exercises at least in the 2nd direction that makes an angle in the 
1st direction and this 1st direction. 

(b) The 1st follower that is movable only in said 1st direction and follows said subject stage. 

(c) The 2nd follower that is movable only in said 2nd direction and follows said subject stage. 

(d) A direct-acting type power actuator means in which it collaborates for being attached to 
said subject stage and said 1st and 2nd followers, and positioning said subject stage in said 

1 st and 2nd directions. 

[Claim 16]A positioning device, wherein said actuator means is provided with at least three 
direct-acting type power actuators which operate between said subject stage and said each 
follower in a positioning device of Claim 15. 

[Claim 17]In a positioning device of Claim 16, two of said at least three direct-acting type 
actuators. A positioning device with which it is provided and a vector sum of moment of 
force in the center of gravity of said subject stage resulting from positioning power of an 
actuator means of collaborating is characterized by being substantially equal to zero so that 
said subject stage may be driven in said 1st direction. 

[Claim 18]In a positioning device of Claim 17, one of said the direct-acting type actuators 
other than said two direct-acting type actuators so that said subject stage may be driven in 
said 2nd direction, A positioning device with which a vector sum of moment of force in the 
center of gravity of said subject stage which is attached to said subject stage and originates 
in said positioning power of an actuator means of collaborating is characterized by being 
substantially equal to zero. 

[Claim 19]ln a positioning device of Claim 15, have at least 2 sets of direct-acting type 
actuators for positioning said subject stage, and 1 set in these direct-acting type actuator, In 
said 1st direction, position said subject stage, and another side of said direct-acting type 
actuators, A positioning device with which a vector sum of moment of force in the center of 
gravity of a subject stage which positions said subject stage in said 2nd direction, and 
originates in position power of an actuator means of these-collaborating is characterized by 
being substantially equal to zero. 

[Claim 20]In a positioning device of Claim 15, have said 1st and 2nd followers, and two arms 
located separately respectively an arm of one follower, A positioning device, wherein an arm 
of a follower of another side is located in two parallel flat surfaces in which said single flat 
surface is located between them and can exercise by being located in a single flat surface 
and being able to exercise. 

[Claim 21]In a positioning device of Claim 20, said follower has at least one driving member in 
each. 
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A positioning device with which a vector sum of moment of force in the center of gravity of 
said subject stage resulting from positioning power of a driving member of collaborating is 
characterized by being substantially equal to zero. 

[Claim 22]A positioning device, wherein the center of gravity of said subject stage is adjoined 
and located in inside of said single flat surface, or a flat surface of this single in a positioning 
device of Claim 20. 

[Claim 23]A reaction frame assembly which has a base of a subject stage, and the reaction 
frame provided in base structure in a positioning device of Claim 15, A means for supporting 
said each follower from said reaction frame assembly, With said reaction frame, have a means 
for setting and supporting said subject stage for an interval from a base of said subject stage 
independently, and by this, A positioning device constituting so that a base of said subject 
stage and said subject stage may be insulated from vibration produced according to each 
reaction force, therefore vibration of a base of said subject stage and said subject stage may 
become the minimum. 

[Claim 24]An XY stage which has (a) center of gravity in an alignment apparatus, (b) A means 
for setting an interval and supporting said XY stage from a base of an XY stage, (c) It has a 
reaction frame assembly which became independent of a base of said XY stage and which 
has the reaction frame supported on a base of a reaction frame, (d) Said reaction frame 
assembly has X follower and Y follower which can exercise independently which can exercise 
independently, an attachment ****** X follower so that movement to said reaction frame is 
possible, an attachment ****** Y follower that it can exercise in the direction of X, so that 
movement to said reaction frame is possible, It can exercise in the direction of Y and is (e). 
Either said X follower or Y follower Have at least two arms located separately and another 
side of said X follower and Y follower, Have at least one arm and the alignment apparatus 
concerned further, (f) It is provided by a relation located separately between said XY stage 
and said each follower, has a direct-acting type actuator means which a couple for 
positioning said XY stage horizontally collaborates, and generates power, and is (g). Said 
actuator means, It is provided in said XY stage to a driving portion element means formed in 
said arm of a follower of each, and it, Have a drive primary-member means to collaborate 
with said driving portion element means, and to position said XY stage, and a base of said XY 
stage, and said XY stage, An alignment apparatus, wherein it was insulated from vibration 
produced according to reaction force, and vibration of a base of said XY stage and said XY 
stage is constituted by this so that it may become the minimum. 

[Claim 25]In an alignment apparatus of Claim 24, said one arm provided in either said X 
follower or the Y followers, An alignment apparatus being able to exercise in a single flat 
surface, locating two arms which are arms of said couple provided in another side of said X 
follower and Y follower in two independent flat surfaces in which said single flat surface is 
located between them, respectively, and being able to exercise in this flat surface. 
[Claim 26]In an alignment apparatus of Claim 25, it has said driving portion element means 
formed in an arm of said couple of said one follower, An alignment apparatus with which a 
vector sum of moment of force in the center of gravity of said XY stage which is provided 
with a means for controlling it and originates in positioning power of a drive primary-member 
means to collaborate is characterized by being substantially equal to zero. 
[Claim 27]A method characterized by comprising the following for positioning a subject. 

(a) A process of positioning a reaction frame on a base. 

(b) A process of supporting a subject on a subject stage. 

(c) A process of supporting said subject stage for said subject on space in a certain position 
from a base of a subject stage independently with said reaction frame. 

(d) A process of insulating a base of said subject stage from reaction force which applies 
power between said subject stage and said reaction frame, drives said subject stage in the 
new position of at least one direction of [ on space ], and is simultaneously produced by 
applying said power. 

[Claim 28]With the 1st follower and 2nd follower, by moving in the 1st direction and 2nd 
direction at least, A process of supporting the (a) aforementioned subject stage to space in a 
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method of positioning a subject stage to space, Power between said subject stage and said 
1st follower (b) In addition, a process of driving said subject stage only in said 1st direction, 
Power between said subject stage and said 2nd follower (c) In addition, a process of driving 
said subject stage only in said 2nd direction, (d) Only in said 2nd direction, with said 2nd 
follower independently, A process which drives said 1 st follower and is made to follow said 
subject stage, and (e) A positioning method of a subject, wherein said first follower drives 
said 2nd follower and is independently provided with a process made to follow said subject 
stage only in said 1st direction. 

[CI aim 29]A positioning device which is provided with a means to attach said actuator means 
between said subject stage and said reaction frame, in a positioning device of Claim 1 and 
with which this attachment is characterized by a strong thing in the direction of driving force 
at least. 

[Claim 30]A positioning device which is provided with a means to attach said actuator means 
between said subject stage and said each follower, in a positioning device of Claim 15 and 
with which this attachment is characterized by a strong thing in said direction of driving force 
at least. 

[Claim 31]A positioning device with which it has in a positioning device of Claim 24 with a 
means to attach said actuator means between said XY stage and said each follower, and this 
attachment is characterized by a strong thing in said direction of driving force at least. 
[Claim 32]a base plate characterized by comprising the following which has a flat surface — 
this — a precise position arrangement device made as [ collaborate / although it has a stage 
which can exercise in accordance with a predetermined direction in a flat surface top ]. 

(a) The 1st support assembly for supporting said base plate on the foundation. 

(b) It has an actuator assembly for giving electromagnetic force to a stage in which said 
movement is possible in accordance with said predetermined direction, This actuator 
assembly is (i). A passive-movement part which is attached to a stage in which said 
movement is possible, and can exercise in said predetermined direction and which can be 
exercised, And (ii). An actuator located in the circumference of a stage in which said 
movement is possible is provided, (iii) Either said passive-movement part or said actuator 
has a coil unit, Another side of said passive-movement part and said actuator has a magnetic 
unit, and is (c) further. With said 1st support assembly, support said actuator on said 
foundation independently, and by this, The 2nd support assembly that forms a predetermined 
gap between said coil unit and said magnetic unit. 

[Claim 33]A precise position arrangement device, wherein said actuator of said actuator 
assembly is held to said predetermined direction in a precise position arrangement device of 
Claim 32 at a stationary position. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Concerning electromechanical collimation consistency, i.e., alignment, 
and vibration isolation generally, especially this invention supports and aligns a wafer in a 
microphone RORISO graph device, and relates to the method and device for insulating the 
device from the reaction force and extraneous vibration of itself. 
[0002] 

[Description of the Prior Art]Various used machine styles used for microphone RORISO 
graph apparatus and a positioning mechanism are known. Generally in conventional 
technology, XY guide provided with separate X guide assembly and Y guide assembly is used, 
and on the guide assembly of another side, one guide assembly is attached so that 
movement is possible. A separate wafer stage is established in the crowning of the above- 
mentioned guide assembly in many cases. Such a structure needs the parts of high accuracy 
and many. Generally, direct transmission of the external force added to the parts of a 
positioning assembly and the reaction force resulting from movement of the parts of others 
of the above-mentioned positioning assembly is carried out to the apparatus which 
processes an image formation optical system and a reticle (reticle), and, as a result, they 
produce vibration which is not desirable. 

[0003]United States patent 5th and No. 120 or 03 (Van Engelen et al.) are indicating the 

positioning device of two step types for optical RISOGURAFU devices. 

The Lorentz force and the static pressure gas bearing are used for this positioning device. 

[0004]US,4,952,858,B is related with the micro lithograph device which used the 
electromagnetism alignment apparatus. 

The above-mentioned electromagnetism alignment apparatus is provided with a monolithic 
stage, a substage, and the fiducial structure by which vibration isolation was carried out, and 
has supported and positioned the above-mentioned monolithic stage on space using the 
power actuator formed between the above-mentioned monolithic stage and a substage. 
In this device, the Y frame, i.e., Y stage, is attached to an X frame, and from the above- 
mentioned Y frame, the above-mentioned monolithic stage places space and is supported. 
[0005] 

[Problem(s) to be Solved by the Invention]The overall purpose of this invention is provided 
with the reaction frame insulated from other elements like the lens system which generates 
the image exposed by the photoresist on the object surface of a wafer in both the external 
force produced when a subject exercises, and reaction force, and. It is providing the method 
and device using the guide loess stage for supporting the above-mentioned subject. 
[0006] 

[Means for Solving the Problem]A device of this invention is provided with the following. 
Subject stage, 

A reaction frame which it is attached to a base and vibration is not substantially delivered 
between itself and a subject stage. 

A means for supporting the above-mentioned subject to space independently with the 
above-mentioned reaction frame. 
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A direct-acting type actuator means which is provided in a subject stage and a reaction 
frame, becomes a couple for positioning a subject stage, collaborates, and generates power. 
A subject stage is in a state supported by space in a Z direction, and can constitute an XY 
stage which can provide so that it may exercise in the predetermined direction, or exercises 
in the direction of X, and the direction of Y. 

[0007]The effective feature of this invention is support, positioning, and an assembly that 
carries out vibration isolation providing, and this assembly, A positioning function which 
should perform a stage of a subject or a wafer is made possible, Vibration transmitted to the 
above-mentioned stage and a lens system is lessened quick extremely with few parts from a 
stage which received reaction on that occasion, simultaneously, vibration transmitted to the 
above-mentioned stage is minimized, and the above-mentioned stage is insulated from 
reaction force which is not desirable. 

[0008]According to another feature of this invention, they are provided by a positioning 
method and a positioning device for XY stages, and the above-mentioned XY stage, It has a 
direct-acting type power actuator which is formed between X follower which can exercise 
independently, Y follower which can exercise independently, and the above-mentioned XY 
stage and each follower, and collaborates, and, thereby, is made as [ interfere / in movement 
of a follower of another side / neither of the movements of the followers ]. 
[0009]According to another feature of this invention, an arm of a couple is provided in at 
least one follower, each arm has a driving member, and the above-mentioned arm is located 
in the upper part of the center of gravity and a flat surface located separately caudad of a 
subject stage, and can exercise in this flat surface. 

[00 10] According to another feature of this invention, the above-mentioned guide loess stage 
is provided with at least three direct-acting type power actuators, two of these actuators 
are driven in either the direction of X, or the direction of Y, and the 3rd actuator is driven on 
another side of the direction of X, and the direction of Y. According to desirable working 
example of this invention, a guide loess stage, Between an XY stage and a reaction frame 
assembly, have at least four direct-acting type actuators, and each actuator, It has a driving 
member provided in an XY stage, and this plays a role to which X driving member of a couple 
drives and carries out Automatic Control Division of the XY stage in the direction of X, and Y 
driving member of a couple plays a role which drives and carries out Automatic Control 
Division of the XY stage in the direction of Y. It is constituted, and it is positioned and 
direct-acting type actuators and these driving members are controlled so that a vector sum 
of moment of force in the center of gravity of an XY stage resulting from position power of a 
driving member of collaborating becomes equal to zero substantially. 

[001 1]The feature and an effect of this invention will become clearer by reading the following 
explanation with reference to Drawings which same reference mark shows same portion 
through the whole. 
[0012] 

[Example]Although it will be understood by the person skilled in the art, having many uses 
over the apparatus of the type with which it differs for the guide loess stage which does not 
have or have a vibration isolation reaction frame to position [ many of ] a subject correctly, 
In the device with which a lens forms the image exposed by the photoresist of a wafer 
surface, this invention is explained about desirable working example of the gestalt of the 
microphone RORISO graph device for aligning a wafer. Although the guide loess stage which 
does not have or have a vibration isolation stage can be used as a guide loess subject stage 
which can exercise only for one way of the direction of X, or the direction of Y, for example, 
Desirable working example of this invention is described about XY wafer stage of the guide 
loess explained below. 

[0013]Reference of Drawings especially drawing 1 t hru/or drawing 5 shows the 
photolithograph device 10 provided with upper Optical Apparatus Sub-Division 12 and the 
downward wafer supporting position arrangement device 13. Optical Apparatus Sub-Division 
12 is provided with the illuminator 14 provided with the lamp LMP like a mercury lamp, and 
ellipsoid mirror EM which surrounds this lamp LMP. The illuminator 14 is provided with the 
following. 

The optical integrator for generating a secondary light source image like the eye type lens 
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FEL of a fly. 

Condenser CL for irradiating with the reticle (mask) R by the equalized light flux. 
The mask holder RST holding the mask R is attached above body tube PL of the projection 
optics device 16. Body tube PL is being fixed to a part of pillar assembly currently supported 
on the high arm 18 of two or more rigidity respectively attached to the crowning of the 
insulating pad 20, i.e., a blocking device. 

[0014]The inertia block 22, i.e., a vibration absorption block, is formed in the device so that it 
may cling to the arm 18. In order to avoid the above-mentioned block 22 conveying a 
structure with weight, after conveying by sky condition, it can take the gestalt of the cast 
box which can fill up sand with the operation spot. The base 28 of the subject stage, i.e., a 
wafer stage, is supported from the arm 18 with the hanging block 22, hanging Bar 26, and the 
horizontal bar 27 (refer to drawing 2 ). 

[0015]If drawing 5 t hru/or drawing 7 are referred to, the top view and elevational view of the 
wafer supporting position arrangement device on the base 28 of a subject stage, i.e., a wafer 
stage, are shown, respectively, The above-mentioned wafer supporting position arrangement 
device is provided with subject (wafer) XY stage 30 and the reaction frame assembly 60. XY 
stage 30 is provided with the support plate 32. 

On this support plate, the wafer 34 like a 12-inch (304.8 mm) wafer is supported. 
The plate 32 is supported by the upper space of the base 28 of a subject stage by the 
vacuum precompression type air bearing 36 controllable to adjust an inclination, a sideslip, 
and a focus so that Z may be adjusted. Or in order to perform, this support, i.e., support, the 
combination of a magnet and a coil is also employable. 

[0016]XY stage 30 is provided also with the proper element which comprises the magnetic 
coupling means like a direct-acting type drive motor again, and this element makes the lens 
of Optical Apparatus Sub-Division 16 align a wafer, and positions the image for exposing the 
photoresist of the surface of a wafer correctly. In working example of a graphic display, a 
magnetic coupling means, an XY stage — 30 — X — a direction — setting — positioning — 
a sake — X — a drive coil — 42 — X — 42 — X — ' — like — a couple — X — a driving 
member — an XY stage — 30 — Y — a direction — setting — positioning — a sake — a 
drive coil — 44 — Y — 44 — Y — 9 — like — a couple — Y — a driving member — from - 

- changing — a gestalt — taking . The portion to which the magnetic coupling means on the 
reaction frame assembly 60 relates is explained in detail later. 

[0017]XY stage 30 is provided with the laser mirrors 38X and 38Y of a couple. 
The above-mentioned laser mirror 38X receives in the laser beams 40A/40A of the couple of 
the laser beam interferometer apparatus 92, and it operates and the above-mentioned laser 
mirror 38Y f It receives in the laser beams 40B/40B of the couple of the above-mentioned 
interferometer apparatus, and it operates, and the exact XY position of the above-mentioned 
XY stage is determined and controlled to the fixed mirror RMX in the lower part of body tube 
PL of the projection optics device 16. 

[001 8] If drawing 8 and drawing 9 are referred to, the reaction frame assembly 60 is provided 
with the reaction frame 61 which has two or more support posts 62. 

The above-mentioned support post is attached to the ground surface or the separate base 
so that vibration may not be substantially transmitted between this support post and a 
subject stage. 

[001 9]a reaction frame — 61 — a support post — 62 — between — X — a direction — 
elongating — a field — a plate — 64 — X — 64 — X — ' — a support post — between — 
Y — a direction — elongating — a field — a plate — 66 — Y — 66 — Y — ' — having — 
**** . a field — a plate — 64 - 66 — the inside — **** — plurality — a reaction frame — 
a rail — 67 - 69 — and — 67 — ' -69 — ' — providing — having — X — a follower —72- 

- and — Y — a follower — 82 — supporting — showing around — **** . Inside the field 
plate 64X, the upper follower guide rail 67 and the downward follower guide rail 68 (not 
shown) are formed. 

It is provided in the medial surface of field plate 64X' of an opposite hand in the follower 
guide rails 67 and 68 of the upper part and a lower part. 
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It is provided in the medial surface of each field plates 66Y and 66Y, respectively in the 
single guide rails 69 and 69 perpendicularly arranged among the guide rails 67 and 68. 
[0020]It has X follower in the arms 74 and 74 of the couple located separately. 
The end part of these arms is being fixed to the transom 76. 

The drive element like the drive tracks 78 and 78 (refer to drawing 5 ) is provided in the arms 
74 and 74, respectively, and is made as [ collaborate / in the drive elements 42X and 42X of 
an XY stage ]. In working example of a graphic display, since it is shown as a drive coil in the 
drive elements 42X and 42X on an XY stage, the drive track on the X follower 72 has taken 
the magnetic gestalt. A uniting element can be reversed, a coil can be provided on X follower, 
and a magnet can also be formed on an XY stage. When an XY stage drives in X and the 
direction of Y, the laser interferometer device 92 detects the new position of an XY stage in 
an instant, and generates position information (value of an X coordinate). The servo type 
position control apparatus 94 controlled by the host processor (CPU) 96 so that it may 
explain in detail later with reference to drawing 10 , XY stage 30 is followed without 
controlling the position of the X follower 72 and the Y follower 82, and carrying out 
mechanical coupling of between the drive coils 42X and 42X and the tracks 74 and 74 
according to the position information from the interferometer apparatus 92. 
[0021 ]X — a follower — 72 — a reaction frame — 61 — movement — possible — attaching 

- a sake — a reaction frame — 61 — a side — it is — an arm — 74 — 74 — ' — an end - 

- a rail — 69 — a top — riding — showing around — having — an arm — 74 — 74 — ' — 
an opposite hand — an end — a field — a plate — 66 — Y — ' — adjoining — a rail — 69 - 

- ' — riding — **** . In order to move the X follower 72, the driving member 77 is formed on 
the transom 76, collaborates with the reaction frame guide 69, and moves the follower 72 in 
the direction which intersects perpendicularly to the direction of X of an XY stage. Since 
exact control and drive are performed in XY stage 30, the positioning control of the X 
follower 72 does not need to provide strict common difference and air gap in about 30 XY 
stage like an XY stage correctly. Therefore, the combination of the screwed shaft which the 
drive mechanism 77 rotates by a motor, and the nut which engages with the X follower 72, or 
it can be considered as the combination of the coil assembly which forms a linear motor, and 
magnetic assemblies, and the combination of each above can be further combined with a 
roller guide mechanism. 

[0022]The end part is provided with the Y follower 82 as well as the X follower 72 in the 
arms 84 and 84 of the couple fixed to the transom 86. 

It has these arms in the tracks 88 and 88 which collaborate in the Y driving members 44Y 
and 44Y. 

It shows around on a separate guide rail in the arms 84 and 84 of the Y follower 82. On the 
upper rails 67 and 67, the both ends of the arm 84 ride, and are shown, and the both ends of 
arm 84' are shown on the downward rails 68 and 68. The drive mechanism 87 is formed in the 
transom 86 of the Y follower 82, among the field plates 66Y and 66Y, meets in the guides 67 
and 67, and 68 and 68, and moves the Y follower 82 in the direction which intersects 
perpendicularly in the direction of Y of an XY stage. 

[0023]ln the same flat surface that intersects perpendicularly with Z axis, all of the arms 74 
and 74 of the X follower 72 and transom 76' are arranged, and they move so that it may be 
best shown in drawing 9 . The center of gravity of XY stage 30 is in the above-mentioned flat 
surface, or adjoins this flat surface immediately. In this structure, the driving force from each 
drive coils 42X and 42X works in the direction which meets the length of the arms 74 and 74, 
respectively. However, it is mutually located separately along Z axis in the arms 84 and 84 of 
the Y follower 82, and each is in the upper part of the flat surface containing the X follower 
72, and a separate parallel flat surface parallel [ that it is caudad ] to this flat surface, and 
moves in that flat surface. In desirable working example, the transom 86 is in the flat surface 
of the lower part containing arm 84', and spacer block 86' was located between the ends 
which the arm 84 and the transom 86 overlap, and locates it separately at each parallel flat 
surface in the arms 84 and 84. The driving force from each drive coils 44Y and 44Y works 
like the X follower 72 in the direction which meets the length of the arms 84 and 84. 
Between the drive coil 44Y (44Y') and the drive track 88 (88'), the predetermined gap was 
maintained by the direction of X, and the Z direction, and the concept of guide loess is 
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attained. 

[0024]When the guide loess stage of this invention and the vibration isolation type reaction 
frame operate, It is positioned by XY stage 30 in the initial position to a projection lens 
detected by the interferometer apparatus 92, and XY stage 30, a drive track — 78 — 78 — ' 
— 88 — 88 — T — composition — depending — a drive element — from — a drive coil — 
42 — X — 42 — X — ' — 44 — Y — 44 — Y — ' — locating separately — having had ~ a 
state — an air bearing — a subject — a stage — a base — 28 — from — a Z direction — 
supporting — having . There is no contact between XY stage 30 and the reaction frame 61. 
That is, vibration of a reaction frame is transmitted and the course which affects the position 
of an XY stage, or its opposite course does not exist at all. A means of communication which 
sends a signal to a coil, and the indirect contact through the position detecting device of a 
laser interferometer only exist, and the above-mentioned position detecting device, Sending 
the detected position information to a controller, i.e., a control device, this control device 
receives other commands which start the driving signal which produces movement of XY 
stage 30. 

[0025]If the position of the XY stage from the interferometer apparatus 92 is known, from 
the position control apparatus 94, a driving signal will be sent in the suitable drive coils 42X, 
42X, 44Y, and 44Y, and will drive an XY stage to the position of a new request. Movement of 
an XY stage is detected by the interferometer apparatus 92 and the position sensing devices 
98X and 98Y (refer to drawing 10 ), and the X follower 72 and the Y follower 82 are driven by 
the driving members 77 and 87, respectively, and follow an XY stage. As shown in drawing 10 , 
the position sensing device 98X detects change of the interval of the direction of Y between 
XY stage 30 and the X follower 72, and sends the electrical signal showing the value of the 
interval to the position control apparatus 94. The position control apparatus 94 generates the 
proper driving signal about the driving member 77 based on X position from the 
interferometer apparatus 92, and the signal from the position sensing device 98X. 
[0026]The position sensing device 98Y detects change of the interval of the direction of X 
between XY stage 30 and the Y follower 82, and generates the electrical signal showing the 
value of the interval, and the driving member 87 drives it based on the information on Y 
position from the interferometer apparatus 92, and the signal from the position sensing 
device 98Y. 

[0027]Yaw angle degree amendment is performed by the motor pair which can be used in 
order to maintain or amend the degree of yaw angle. That is, the above-mentioned motor pair 
can change the position of the hand of cut of an XY stage. The data from the laser beams 
40A/40A and one side of 40B/40B, or both is used in order to acquire yaw angle degree 
information. Electronic subtraction of the digital position data obtained from the 
measurement used in the laser beams 40A and 40A, or 40B and 40B is performed, or both 
difference is added, and it divides by 2. 

[0028]This invention makes it possible to perform the positioning function of an XY stage 
more nearly promptly than the case where XY guide is used. The reaction force produced 
when an XY stage moves is separated from an image formation optical system and reticle 
processor apparatus. 

[0029]In this invention, exact X guide or Y guide is not needed at all as compared with the 
stage guided, but there is no precise guide. 

Therefore, operation of a precise assembly of the XY stage of a wafer and regulation 
decreases. 

Since the power of the linear motor in XY axis carries out a direct action to the stage of a 
wafer, that is, the above-mentioned linear motor does not need to act via a guide device, the 
control band width of a servo increases. 

[0030]Altogether, the power from XY linear motor can be made to transmit through the 
center of gravity of an XY stage substantially, and, thereby, eliminates the moment of force 
(torque) which is not desirable. 

[0031]Have perfect independently mutually and the X follower 72 and the Y follower 82 which 
operate are used, If an available electromagnetism linear motor is commercially used as 
magnetic coupling between each followers 72 and 82 and XY stage 30 and the gap between a 
coil and a magnet drive track is made smaller than about 1 mm, Any vibration of a follower is 
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not transmitted to the XY stage of a wafer, or Optical Apparatus Sub-Division. The vector 
sum of the upper part of the arm of the follower of another side and the moment of force in 
the center of gravity of an XY stage if it locates separately caudad becomes equal to zero 
substantially with the positioning power of a driving member of collaborating, about the arm 
of one follower. 

[0032]Between an XY stage and each follower stage, it could be considered that the terminal 
area which approves does not exist at all that vibration is transmitted in the flexibility of X f Y, 
or theta among these stages. Thereby, a follower stage can be attached to the vibrating 
reference frame, without affecting the performance of the stage of a wafer. For example, an 
XY stage and a projection optics device will not be influenced when a reaction frame hits 
with an obstacle. 

[0033]When there is no center of gravity in the equal distance between one of two X drive 
coils, and one of two Y drive coils, The proper signal with which sizes differ will be sent to 
each coil, and will be given bigger power at the heavier stage side, and, thereby, driving an XY 
stage to a desired position will be understood by the person skilled in the art 
[0034]ln order to give electromagnetic force to the XY stage which can exercise to a specific 
use, It can hold to a fixed position in the state where it was stood still, respectively, about 
movement of the drive elements 42X/42X of an actuator, i.e., a magnetic connection 
assembly, or a stage [ in / in 42Y/42Y / the direction of X, or the direction of Y ] (refer to 
drawing 10 ). 

[0035]As explanation of the last of this example, the essential structure of this invention is 
explained again with reference to drawing 4 . As shown in drawing 4 , XY stage 30 is supported 
by the air bearing 36 which has an air discharge port and a vacuum precompression port on 
the flat and smooth surface (it is parallel to a X-Y flat surface) of the stage base 28. 
It can exercise in X, Y, and the direction of theta on the stage base 28, without receiving 
friction in any way. 

[0036]The stage base 28 is supported on the foundation (or a ground surface or base 
structure) with the vibration isolation block 20, the arm 18, the block 22, the vertical bar 26, 
and the level bar 27. Each vibration isolation block 20 is provided with the vibration 
absorption assembly which prevents transfer of the vibration from the foundation 21. 
[0037]Since drawing 4 is a sectional view of XY stage 30 which meets the line along which it 
passes in the direction of Y In the drive coils 42X and 42X, the following explanation is limited 
to the X follower 72. drawing 4 — setting — a drive coil — 42 — X — a follower — an arm 
— 74 — equipping — having had — a drive track (sequence of a magnet long and slender in 
the direction of X) — 78 — a magnetic field — inside — providing — having — **** — a 
drive coil — 42 — X — 1 — a follower — an arm — 74 — ' — equipping — having had — a 
drive track — 78 — ' — a magnetic field — inside — providing — having — **** . 
[0038]It is strongly assembled so that it may move in the direction of Y together in the guide 
rails 69 and 69 formed inside the reaction frame 61 in the two arms 74 and 74. X of the two 
arms 74 and 74 and movement of a Z direction are restricted in the guide rails 69 and 69. 
The reaction frame 61 is independently supported directly on the foundation 21 in the stage 
base 28 with the four support posts 62. 

[0039]Therefore, the drive coil 42X (42X0 and the drive track 78 (78') of each other are 
arranged so that a predetermined gap (several millimeters) may be maintained in Y and a Z 
direction. Therefore, if it drives in the drive coils 42X and 42X and XY stage 30 is moved in 
the direction of X, the reaction force produced in the drive tracks 78 and 78 will be 
transmitted to the foundation 21, and will not be transmitted to XY stage 30. 
[0040]On the other hand, when XY stage 30 moves in the direction of Y, It moves in the 
direction of Y by the driving member 77 in the two arms 74 and 74, and thereby, based on 
the measurement signal of the position sensing device 98X, it follows [ drive tracks / 78 and 
78 / each ] in each coil 42X and 42X, and the gap of the direction of Y is maintained. 
[0041]Although this invention was explained with reference to desirable working example 
which it has in the driving member 42X and 42X of a couple, i.e., coils, and the driving 
member 44Y and 44Y of a couple, i.e., coils, According to **** shown in drawing 1 1 a nd 
drawing 12 , and this invention which has three driving members, i.e., a linear motor, exactly, a 
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vibration isolation reaction frame and a guide loess stage can be constituted. As shown in 
drawing 1 1 , it is provided in the stage 130 in the Y drive coils 144Y and 144Y of a couple, and 
is formed according to center-of-gravity CG' of an XY stage, single X drive coil 142X, i.e., 
linear motor. It is provided [ drive coils / 144Y and 144Y / Y ] in the arms 184 and 184 of the 
Yfoll ower 182, and the X drive coil 144X is formed in arm 174 of the X follower 172. An XY 
stage can be moved to a desired XY position by giving a proper driving signal in the drive 
coils 142X, 144Y, and 144Y. 

[0042]next — drawing 1 3 — or — drawing 1 6 — referring to it — if — this invention — 
being another — working example — being shown — having — **** — this — working 
example — XY — a drive coil — 242 — X — 242 — X — ' — 244 — Y — 244 — Y — 1 — 
an XY stage — 30 — ' — a fitting part — between — a link — having — **** . These bond 
parts are provided with the double flat spring assembly 300 which combines the drive coil 
244Y with the end part of the coupling member 320, and the double flat spring assembly 320 
which combines the other end of the coupling member 320 with XY stage 30'. The double flat 
spring assembly 300 has the flange 302 fixed to the coil 244Y. Via the clamp bolt, the clamp 
member 304 is attached to the flange 302, and has faced across one edge of the level 
flexible link 306 between them. The other end of the flexible link 306 is pinched between the 
two level members 308. 

These level members are fixed to the vertical flange 310 and one in order, the bolt stop of 
the flange member 312 of a couple is carried out to this vertical flange, and the flange 
member of this couple has faced across one edge of the vertical flexible member 314. 
It faces across the edge of vertical another side of the flexible member 314 between the 
flange members 316 of a couple. 

The bolt stop of the flange member of this couple is carried out to the flange plate 318 of 
the end part of the holddown member 320 at order. 

In the other end of the holddown member 320, the plate 348 is being fixed to the two flange 
members 36, and the bolt stop of these two flange members of each other is carried out so 
that it may face across the end part of the vertical flexible member 344. The flange member 
342 faces across the edge of the vertical opposite hand of the member 344. 
These flange members are being fixed to the plate 340 fixed to the clamp plate 338 of the 
couple which faces across one edge of the level flexible member 336 in order, the above — 
the edge of the level opposite hand of a flexible member is inserted into XY stage 30' in 
response to the help of the plate 334. 

Therefore, in each double flat spring assemblies 300 and 330, vibration decreases by 
providing both horizontal and vertical flexible members, in the assembly of these each, a 
vertical flexible member decreases vibration of X, Y, and theta, and a level flexible member 
decreases vibration of Z, an inclination, and a lateral turning direction. Therefore, eight 
horizontal deflection joint about the deflection joint and Z, inclination, and lateral turning 
direction of eight perpendicular directions about X, Y, and theta is formed. 
[0043]As shown in drawing 16 , the coil 244Y is attached to the coil support 245Y, and this 
coil support has the upper support plate 246 attached to this. 

The support plate of this upper part has ridden on the crowning of the magnetic track 
assembly 288. 

The vacuum precompression type air bearing 290 is formed between the magnetic track 
assemblies 288 as another side with the coil support 245Y and the upper support plate 246 
as one side again. In the example of an operation of working example shown in drawing 1 3 
thru/or drawing 16 , As for the flexible members 306, 314, 344, and 336, about 31.8 mm (1 1/4 
inches) and length are about 6.4 mm (1/4 inch), thickness is 0.305 mm (0.012 inch) stainless 
steel, and the width of the direction of a primary deflection is the direction of thickness. In 
working example of a graphic display, the members 306 and 314 are in a rectangular 
difference **** state mutually, each direction of a primary deflection is arranged in series, 
and the members 344 and 336 are arranged similarly. 

[0044]Although this invention was explained about desirable working example, this invention 
can take the gestalt from which many differ, and the range of this invention is limited by only 
Claim. 
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* NOTICES * 

» 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a perspective view of the microphone RORISO graph device which adopted 
this invention. 

[Drawing 2] The reaction stage which are some perspective views of the structure shown by 
line A-A in drawing 1 . and is shown in drawing 1 is omitted. 

[Drawing 3] It is an elevational view showing a part of structure shown in drawing 1 in a 
section. 

[Drawing 4]I t is a rough elevational view showing some subject positioning devices of this 
invention in a section. 

[Drawing 5] It is a top view of the XY stage position of the wafer in the reaction stage upper 
part. 

[Drawing 6] It is a side elevational view showing a part of structure shown in drawing 5 in the 
direction of an arrow along the line 6-6. 

[Drawing 7]T hey are some enlarged drawings of the structure shown by line B-B in drawing 
6. 

[Drawing 8] In order to position an XY stage, it is a perspective view of a reaction stage 
removing the means fixed to the XY stage and in which showing XY follower. 
[Drawing 9] It is an expansion perspective view of XY follower shown in drawing 8 . 
[Drawing 1 0l Thev are a detecting position of desirable working example of this invention, and 
a rough block diagram of a control device. 

[Drawing 1 1] It is the same top view as drawing 5 showing another working example of this 
invention. 

[Drawing 12] It is the same side elevational view as drawing 6 showing working example of 
drawing 1 1 . 

[Drawing 1 3] lt is the same top view as drawing 5 showing another working example of this 
invention. 

[Drawing 1 4] It is the same side elevational view as drawing 6 showing working example of 
drawing 1 3 . 

[Drawing 15] They are some enlarged top views of the structure shown in drawing 1 3 . 
[Drawing 16] It is an end elevation of the above-mentioned structure shown in the direction 
of an arrow along the line 16-16 of drawing 1 5 . 
[Description of Notations] 
10 Photolithograph device 

12 Optical Apparatus Sub-Division (optical system) 

28 The base of a subject stage 

30 XY stage 

34 Subject (wafer) 

36 Air bearing 

42X, 42 X'X driving member (X drive coil) 
44Y, 44 Y'Y driving member (Y drive coil) 

60 Reaction frame assembly 

61 Reaction frame 
72 X follower 
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The arm of a 74 and 74'X follower 
82 Y follower 

The arm of an 84 and 84'Y follower 
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[Amendment 1] 

[Document to be Amended]Description 
[Item(s) to be Amended] Claims 
[Method of Amendment]Change 
[Proposed Amendment] 
[Claim(s)] 

[Claim 1]In a positioning device which operates on base structure, 

(a) A reaction frame assembly containing a reaction frame attached to said base structure, 

(b) A subject stage which exercises relatively to a base of a subject stage, 

(c) A means for setting an interval and supporting said subject stage from a base of said 
subject stage, independently, with said reaction frame, 

(d) It is attached to said subject stage and said reaction frame assembly, and it becomes a 
couple for positioning said subject stage, collaborates, and has a direct-acting type actuator 
means which generates power, 

A positioning device which a base of said subject stage and said subject stage are insulated 
from reaction force from said actuator means, and is characterized by transfer of vibration to 
a base of said subject stage and said subject stage serving as the minimum by this. 
[Claim 2]A positioning device, wherein said reaction frame assembly is provided with a 
follower which can exercise for said subject stage independently and can follow it in a 
positioning device of Claim 1. 

[Claim 3]A positioning device, wherein said actuator means is provided with at least one 
linear motor which operates between said subject stage and said reaction frame assembly in 
a positioning device of Claim 1 . 

[Claim 4]a positioning device with which it has an actuator means of a lot at least in a 
positioning device of Claim 1 in order to position said subject stage, and an actuator means 
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of these each is characterized by having the driving member attached to said subject stage. 
[Claim 5]A positioning device with which a vector sum of moment of force in the center of 
gravity of said subject stage resulting from positioning power of said driving member is 
characterized by being substantially equal to zero in a positioning device of Claim 4. 
[Claim 6]A positioning device having at least one driving member attached to said subject 
stage in a positioning device of Claim 2. 

[Claim 7]A positioning device, wherein said follower is provided with two arms which can 
exercise, respectively in two parallel flat surfaces in a positioning device of Claim 2 and the 
center of gravity of said subject stage is between said two flat surfaces. 
[Claim 8]ln a positioning device of Claim 1, said subject stage, In the 1st direction, and this 
1st direction and the 2nd direction that makes an angle, it can exercise at least, The 1st 
follower is movable only in said 1st direction, and follows said subject stage, Only in said 2nd 
direction, the 2nd follower is movable, follows said subject stage, and said actuator means 
which collaborates, A positioning device being provided in said subject stage and said 1st and 
2nd followers, and positioning said subject stage in said 1st and 2nd directions. 
[Claim 9]A positioning device, wherein said actuator means is provided with a direct-acting 
type actuator which operates between said subject stage and said reaction frame assembly 
and which generates at least three power in a positioning device of Claim 8. 
[Claim 10]In a positioning device of Claim 9, two of said at least three direct-acting type 
actuators. A positioning device with which it is provided and a vector sum of moment of 
force in the center of gravity of said subject stage resulting from positioning power of an 
actuator means of collaborating is characterized by being substantially equal to zero so that 
said subject stage may be driven in said 1st direction. 

[Claim 1 1]In a positioning device of Claim 10, one of said the direct-acting type actuators 
other than said two direct-acting type actuators so that said subject stage may be driven in 
said 2nd direction, A positioning device with which a vector sum of moment of force in the 
center of gravity of said subject stage which is attached to said subject stage and originates 
in said positioning power of an actuator means of collaborating is characterized by being 
substantially equal to zero. 

[Claim 1 2]In a positioning device of Claim 8, have at least 2 sets of direct-acting type 
actuators for positioning said subject stage, and 1 set in these direct-acting type actuator, 1 
set which will position said subject stage in said 1st direction, and will accept it among said 
direct-acting type actuators, A positioning device with which a vector sum of moment of 
force in the center of gravity of an XY stage which positions said subject stage in said 2nd 
direction, and originates in positioning power of an actuator means of these-collaborating is 
characterized by being substantially equal to zero. 

[Claim 13]In a positioning device of Claim 8, have said 1st and 2nd followers, and two arms 
located separately respectively an arm of one follower, A positioning device, wherein an arm 
of a follower of another side is located in two parallel flat surfaces in which said single flat 
surface is located between them and can exercise by being located in a single flat surface 
and being able to exercise. 

[Claim 14]A positioning device, wherein the center of gravity of said subject stage is adjoined 
and located in inside of said single flat surface, or a flat surface of this single in a positioning 
device of Claim 13. 
[Claim 15]In a positioning device, 

(a) A subject stage which exercises at least in the 2nd direction that makes an angle in the 
1st direction and this 1st direction, 

(b) The 1st follower that is movable only in said 1st direction and follows said subject stage, 

(c) The 2nd follower that is movable only in said 2nd direction and follows said subject stage, 

(d) A positioning device provided with a direct-acting type power actuator means in which it 
collaborates for being attached to said subject stage and said 1st and 2nd followers, and 
positioning said subject stage in said 1st and 2nd directions. 

[Claim 16]A positioning device, wherein said actuator means is provided with at least three 
direct-acting type power actuators which operate between said subject stage and said each 
follower in a positioning device of Claim 15. 

[Claim 17]In a positioning device of Claim 16, two of said at least three direct-acting type 
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actuators. A positioning device with which it is provided and a vector sum of moment of 
force in the center of gravity of said subject stage resulting from positioning power of an 
actuator means of collaborating is characterized by being substantially equal to zero so that 
said subject stage may be driven in said 1 st direction. 

[Claim 18]In a positioning device of Claim 17, one of said the direct-acting type actuators 
other than said two direct-acting type actuators so that said subject stage may be driven in 
said 2nd direction, A positioning device with which a vector sum of moment of force in the 
center of gravity of said subject stage which is attached to said subject stage and originates 
in said positioning power of an actuator means of collaborating is characterized by being 
substantially equal to zero. 

[Claim 19]In a positioning device of Claim 15, have at least 2 sets of direct-acting type 
actuators for positioning said subject stage, and 1 set in these direct-acting type actuator, In 
said 1st direction, position said subject stage, and another side of said direct-acting type 
actuators, A positioning device with which a vector sum of moment of force in the center of 
gravity of a subject stage which positions said subject stage in said 2nd direction, and 
originates in position power of an actuator means of these-collaborating is characterized by 
being substantially equal to zero. 

[Claim 20]In a positioning device of Claim 15, have said 1st and 2nd followers, and two arms 
located separately respectively an arm of one follower, A positioning device, wherein an arm 
of a follower of another side is located in two parallel flat surfaces in which said single flat 
surface is located between them and can exercise by being located in a single flat surface 
and being able to exercise. 

[Claim 21]A positioning device with which a vector sum of moment of force in the center of 
gravity of said subject stage which originates in positioning power of a driving member of said 
follower having at least one driving member in each, and collaborating, in a positioning device 
of Claim 20 is characterized by being substantially equal to zero. 

[Claim 22]A positioning device, wherein the center of gravity of said subject stage is acljoined 
and located in inside of said single flat surface, or a flat surface of this single in a positioning 
device of Claim 20. 

[Claim 23]Have the following and by this a base of said subject stage and said subject stage, 
A positioning device of Claim 15 constituting so that it may be insulated from vibration 
produced according to each reaction force, therefore vibration of a base of said subject 
stage and said subject stage may become the minimum. 
A base of a subject stage. 

A reaction frame assembly which has the reaction frame provided in base structure. 

A means for supporting said each follower from said reaction frame assembly. 

A means for setting an interval and supporting said subject stage from a base of said subject 

stage, independently, with said reaction frame. 

[Claim 24]In an alignment apparatus, 

(a) An XY stage which has the center of gravity, 

(b) A means for setting an interval and supporting said XY stage from a base of an XY stage, 

(c) It has a reaction frame assembly which became independent of a base of said XY stage 
and which has the reaction frame supported on a base of a reaction frame, 

(d) Said reaction frame assembly has X follower and Y follower which can exercise 
independently which can exercise independently, that said X follower attached to said 
reaction frame so that movement was possible can exercise in the direction of X, the 
attachment ****** Y follower can exercise in the direction of Y so that movement to said 
reaction frame is possible 

(e) Either said X follower or Y follower has at least two arms located separately, and another 
side of said X follower and Y follower has at least one arm, 

The alignment apparatus concerned is further, 

(f) It is provided by a relation located separately between said XY stage and said each 
follower, and has a direct-acting type actuator means which a couple for positioning said XY 
stage horizontally collaborates, and generates power, 

(g) Said actuator means is provided with a driving portion element means formed in said arm 
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of a follower of each, and a drive primary-member means for it to be provided in said XY 
stage to it, to collaborate with said driving portion element means, and to position said XY 
stage, 

An alignment apparatus, wherein it was insulated from vibration produced according to 
reaction force, and a base of said XY stage and said XY stage are constituted by this so that 
vibration of a base of said XY stage and said XY stage may become the minimum. 
[Claim 25]In an alignment apparatus of Claim 24, said one arm provided in either said X 
follower or the Y followers. An alignment apparatus being able to exercise in a single flat 
surface, locating two arms which are arms of said couple provided in another side of said X 
follower and Y follower in two independent flat surfaces in which said single flat surface is 
located between them, respectively, and being able to exercise in this flat surface. 
[Claim 26]In an alignment apparatus of Claim 25, it has said driving portion element means 
formed in an arm of said couple of said one follower, An alignment apparatus with which a 
vector sum of moment of force in the center of gravity of said XY stage which is provided 
with a means for controlling it and originates in positioning power of a drive primary-member 
means to collaborate is characterized by being substantially equal to zero. 
[Claim 27]In a method for positioning a subject, 

(a) A process of positioning a reaction frame on a base, 

(b) A process of supporting a subject on a subject stage, 

(c) A process of supporting said subject stage for said subject on space in a certain position 
from a base of a subject stage independently with said reaction frame, 

(d) Apply power between said subject stage and said reaction frame, and said subject stage 
is driven in the new position of at least one direction of [ on space 1 A positioning method 
provided with a process of insulating a base of said subject stage from reaction force 
simultaneously produced by applying said power. 

[Claim 28]In how to position a subject stage to space by moving in the 1st direction and 2nd 
direction with the 1st follower and 2nd follower at least, 

(a) A process of supporting said subject stage to space, 

(b) between said subject stage and said 1st follower — power — in addition, a process of 
driving said subject stage only in said 1 st direction, 

(c) between said subject stage and said 2nd follower — power — in addition, a process of 
driving said subject stage only in said 2nd direction, 

(d) A process which drives said 1st follower and is made to follow said subject stage 
independently with said 2nd follower only in said 2nd direction, 

(e) A positioning method of a subject which makes it said first follower independently to drive 
said 2nd follower and to have a process made to follow said subject stage with the feature 
only in said 1st direction. 

[Claim 29]A positioning device which is provided with a means to attach said actuator means 
between said subject stage and said reaction frame, in a positioning device of Claim 1 and 
with which this attachment is characterized by a strong thing in the direction of driving force 
at least. 

[Claim 30]A positioning device which is provided with a means to attach said actuator means 
between said subject stage and said each follower, in a positioning device of Claim 15 and 
with which this attachment is characterized by a strong thing in said direction of driving force 
at least. 

[Claim 31]A positioning device with which it has in a positioning device of Claim 24 with a 
means to attach said actuator means between said XY stage and said each follower, and this 
attachment is characterized by a strong thing in said direction of driving force at least. 
[Claim 32]a base plate which has a flat surface — this — in a precise position arrangement 
device which has a stage which can exercise in accordance with a predetermined direction in 
a flat surface top 

(a) The 1st support assembly for supporting said base plate on the foundation, 

(b) It has an actuator assembly for giving electromagnetic force to a stage in which said 
movement is possible in accordance with said predetermined direction, and this actuator 
assembly, 

(i) a passive-movement part which is attached to a stage in which said movement is possible, 
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and can exercise in said predetermined direction and which can be exercised — and 

(ii) Provide an actuator located in the circumference of a stage in which said movement is 
possible, 

(iii) Either said passive-movement part or said actuator has a coil unit, and another side of 
said passive-movement part and said actuator has a magnetic unit, 

Further, 

(c) A precise position arrangement device provided with the 2nd support assembly that 

supports said actuator on said foundation independently with said 1st support assembly, and 

forms a predetermined gap between said coil unit and said magnetic unit by this. 

[Claim 33]A precise position arrangement device, wherein said actuator of said actuator 

assembly is held to said predetermined direction in a precise position arrangement device of 

Claim 32 at a stationary position. 

[Claim 34]In a positioning device of Claim 1, 

A positioning device provided with an interferometer means to detect a position of said 
subject stage. 

[Claim 35]In a positioning device of Claim 1, 

A positioning device which makes it said reaction frame to have had a support means which 
supports a base of said subject stage independently with the feature. 
[Claim 36]In a positioning device of Claim 35, 

A positioning device provided with an interferometer means to detect a position of said 
subject stage. 

[Claim 37]In a positioning device of Claim 36, 

A positioning device, wherein said interferometer means is provided with a mirror formed in 
said subject stage, and an interferometer apparatus formed in said support means which 
supports a base of said subject stage. 
[Claim 38]In a positioning device of Claim 2, 

A positioning device provided with a position sensing device which detects an interval of said 
subject stage and said follower. 

[Translation done.] 



http://ww4updl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2F... 2010/09/09 



(19) H*HWHF/? (JP) 02) ^ H ij^lf ^ H (A) 



(ll)!ftfmK£W## 

#W^F8- 166475 

(43)&RIB ^8¥(1996) 6 ^25B 



(so intci.' mm^ fftemmmn fi 

G 1 2 B 5/00 T 6947-2F 

H 0 1 L 21/68 G 



m&ffiX. *IS^ »*«©»33 OL (£13 M) 



(21)ffl«»# 


<ftK¥7 - 75223 


(7D mmA 


000004112 










(22) mis B 


¥*£7#(1995) 3 331B 




^f&^ttfflKAwi*! 3TS2#3f 








V— 5 L w> -f — . >J — 


(31)«$te*fc£gg#*J 


2 2 13 7 5 




7*U;*J-&*B. 95070 *iJ7*JP-7, 


(32)«5fcB 


1994^4^ 1 B 






(33)«5fe«^!Ba 


*B (US) 




24100 






(74)ftJSA 


#s± rag? ie* <^5«) 



(57) [gft] («EIEW) *PV 

d^§o WJWfe^f— ^4 2^©^|qjk:31«i^«o Eft 

fitter '^liftxf-^I i &tfMS2<D#faK*5v> 

4, 7 4' *£U Wft»^r-^©S^*S-*r<0 




(2) 



1 



(b) ttftteXx-^o^-XKttbTffiWWteilWl 

(c) WERf^ffl7U-i»fci4JteLTlWB*»«llX 
$#"f 10 

( d ) mmnmn^T- vmsmmttm yv-u7 

■fe 7 7 U fctt D 6 ft, iWS**ft»^7—^*ffi«tt 
3&B$i6gBo 

[H3&12] »*R 1 OffiBtt»S«te43^T, liWB 20 
Kft ffl 7 U- A 7 -b 7 7 D tf, HUB S *f 7 f - '7 fc 3$ 

C»*S3] If *« 1 Offi«tt»iS«fc*v>T, nufB 
7^fax-^« WE*MMfcXf— : ^fcWEfiff 
ffl7V-A7-fe77U 4:©|l8T?ft»rt5, fct> 1 
o©Ux7*-**li**cfc*1$Mfc**{fctIi*i&g 



S»rfW©ffillfti&2jfc:ieH-r*» M8BW««8X-r— 7 

fie«Hf*^ 2o©¥fTfc¥®©*T*ft*ftattRlli&&: 
2 0©7-A£{|§x.TfctK iHB2oO¥BSOHtc, hu 
E«**Xf— : 7©S4>#fc* C fctlWRfc-TSttlia 

*«MfcXf— «7tt, SiotflRk Rtf, Kaio^iRii: 

(7 Hi ©ftfiB^ HUfB^ 1 O^I&]t*5^T<?)*nIi) 



30 



40 



50 



WrBfl¥ 8- 1 6 6 4 7 5 

2 

fgB, ME*****?—: tffttfMIBJB 1 StfS 2 ©$ 
2 <D^[p]fcfev^Tfifii*i6-r§ c £;£#m£-f SffiBi* 

my is- .L7 -ty? v tiDrnx'ttW}-? '>&<£t>3 

[IS*illO] H*3I9 ©ffiBifci&SBfcfc^Tx su 
[H*Ji l l ] Il*il l 0©{ftBSv:i&SBfcte^T\ 

mib 2 -Dcommmr x-* w^oweeiust * 

^aX-*© 1 Otf, tuIB^^Xx-^^HUfB^ 2 CO 
tffafcJEllrf 3 «fc 5 K, WEW*»Xf— '7KW0#^ 
5 ft, ME«*r«7^f-ax-ir#ao(fi[lItt«)*fc: 
mm? Z x WEW** X-r-^OMiiite fctt £ £©*— 

tl![i:1-§{ifi}*46SBo 

[||*Sl 2] II*^8CO{itB^46SBtC*3^T, mi 

[H*3li3] H*£8<D{j*gi£a6gBfc*5^T> mi 

IB^l&a'm2©^«J?«^^, RSB^nfc2 0(D7- 
5{4B?*i6gB 0 

[M$3 l 4 ] H*3l l 3 offiW*»tt«k:*^T, 

HUBBM^tlXf— 7©g;LN^\ fijIB^-O^SO^t, 

CIS*ill5] tefi^fegBtfe^T, 



(3) 



8-1 6 6 4 7 5 



(d) MEWfcttXx-: 7, MIC fuiBlfn Rtffg 

^iRtf^2 0^riqifcfe^TttBi*i6'fs/*cJi>© % tali 

mttztiLWkibmMo io 

1 6 ] l 5 ©fiB&46^BtC:j3l,>T, 

1 7 ] 11*31 1 6 OfflBftftSHtiHS^T, 
jtuffi^ft < t 3 ~D(»mhW5i-3.^-$<Do %<D 2 

iMjfcSHtS*. flfB*t«i%^f— ^OSiWc43it«^j 
[SWSE l 8 ] iS^S 1 7 ©{£B$#>gBK *5i^T, 

HUlS 2 -D<DmW)%± 7 5 7 a X-# UW©Hij§aitijS7 * 

$£-tSftB$i&!gBo 

CW#«19] ffi$9 1 5 ©{fcfiflt&gWcfci^T, 30 

[§S3£J£2 0] tf#S 1 5 ©&Bft&Sfifc:*5^-J\ 40 

M§Blfn&v>lg2©fi£imi&7, BBSS ttfc 2 o©7 
[II*JS 2 1 ] 2 0 ©{M&aSsBfcfc^T, 



$#>^Bo 

[M^9 2 2 ] M£9 2 0 ©{ftfift*gfifc*JV>T, 

MIB##t^7T-:7©Jt>i>tf, MfB*-© 5 ?®©^ 
i:-t5fifii*«>gBo 

ca*« 2 3 ] $mm 1 5 ©{ifiifc&gfiK&^-t, 

§ £*&©#&£, WERf^ffl 7 U- A £ LTiufB 
*f#ltl77-:7£\ MiE*fi*7T-: ^O^-^fr&H 

; en^n©s^tcj;D4i 1 §^i!i^p.ie)i^n> 

[If*lS2 4] 75-T^ yh^BlC*3V>T, 

(a) &t*ttSXY7f-^k, 

(b) MIBX Y77-7£X YXf-^-Xfrf) 
P^£43V>T£}#-f5fc&©3MS^ 

(c) miIEXYX7— 7©^-x£te?fczLfc> Kft 

(d) tfNKKftffl7U-A7-fe77Utt. JfcfcLTil 

Y^[p]fcs»jnrtg-<?*o, 

( e ) trjIBX fiei&^&tf Y f£f)?©-7^ ^ft < 4: 
fc2^©IBKSttfc7-.M&*rU B<ilBX^®]?Rt;Y 
SEI?CMtt, / >!&< fcfc 1 0©7-A£WLT*3 

( f ) max y xr-i? tmz&'&®?<Dmimw.z 
nrcmm-emf e>n, mibx y xf—^TK^iftttt 

77 



Bj*46-T § fc«>©-W©t811 LTJ^^-T ££! 
(g) ME7^^ax-*^eii, MIB^^©^»i? 
TbuIBX Y7r-^cRlte.n, mJEffi»«P»S*#a 

BifiBXYX-r-^©^-^, Rtf, HufBXYXx-v 7 
Ox tuIBX Y 77-^©^-7&tffi5fBX Y 77—7© 
77^p<7h 



(4) 



5 



[f!*ll2 5] W#£2 4 <D7 7 J *>hmWlClo^ 

iSttStifcfffB l -?©7— Att* ©Jpffifcfc^Tjl 

[§S*JB26] M#H2 5<D774Xyh&miCl3^ 
T, iuIBlO©$ifr?©M8B-ft©7-AK:§3ttP>ft3 10 

MfBXYX7-:7©ftuf;:fc«-3ft© ; e-p<y 

k, 

(b) W»»**f««J^'r-y±T^-rsX@i:, 20 

(c) mmmn*. mmmmyu-^ttmiLL 

X f - 5>*ffiM± T-£J$T 5 Xg , 

(d) f93HftfcfclXT-S>fcfl^flsffl7U-.kfc© 

rmse 2 8] < £ tut 1 omm^jkxfgi 2 ©$ 30 

IfiaoT, ^!©73(&iS:^2©7]lp]{;:Bj^-rc:t 

(b) -saiBwaiifeixr-^fcfjiBmiofieft^ fcoffl 

(c) tufBW^77 L -^i;Hfigsm2©^S!]?t©P^ 
*VT©#ffi»rf SXgk, 40 

(d) HijfS^2©7^rn]fCfcV>T©^ fijgB^ 2 

©flaKfiFfctta4bT, Mian i ©sa»?*B»LT, 

itufB#iitlX7-^c£$£-£3Igi:, 

(e) ffiE£ 1 ©^|pJfc*5t>T©^ fio, tulB^- 

[3B*S2 9 ] 1 ©fflKftfeSHtfev^T, m 

EWJMfcXr- -7 WEKff ffl 7 U- A ©^T'buIB7 



1¥ 8 - 1 6 6 4 7 5 
6 

[ii*3i3 o] m^m 1 5 ©fflfi^ftSfifc^^T, 

[11*11 3 1 ] M$8 2 4 ©{SWfcfeSfifcfcV^ 

ituSB X Y 7 r- -7 WBftfiaB? ©HT? hu!B7 * f - a 

x-*#g£ft9tttt-rS¥S4:flt*., mw.K>ttvt>\ 

[11*1132] JFiB^rs^-xyu-Ffcx BE¥ 

ffifc±?Br£©#lfcK:»oTM&^&*T-$>**rr 

(a) we^-xyiz-hiaaLttiW-rafcii)© 

l©£&7-tr>7Ui:, 

(b) HaiBm^©^tR]^^oTHtjfB^ii)Rl^7-f- 

^I^#x.§fci6©77^a.x-^7-b77'J 



K77f-aX-77^>7U^ (i) bubBjI 

Bnn4xf—^K9to^6nT««BBf£©*iftKa 

■TS«:i:©-e#Sji«IRl^ft«f!lffl5, &t>\ (ii) SS 

!BSijRrtl^7-r-^©SH{cf4g-r5IK»jgp*^ 

L, (iii) tulB^ffijg^^HulBig»]gi5©-73*\ n-oi/ 

a-v F«tU Sfc. SugBM»)g|5St>"HufB|gf!ig|5©fi!! 

( c ) MsBig»jgf5£fu!BSf? 1 ©5^7-tr y 7 U titt 
A UTtWEa«l©±fc5» U cftfcfct), MiBn-r;l/ 

3.- «y h ilHUlB!^^-^ h il©^^PiT^©*> -y 7£ 

»f3, »2©£87*:'7'U***.SCfc**M*fc 

[IS*iS 3 3 ] IS*« 3 2 ©WfBffiHifci&Slltcfe^ 
T, MIB77^ax-^7-fe77U©MfBlgiigP^> ftu 

[0 0 0 1 ] 

!HJPS^-r4t) , e77-r>^>hRt;fiii!i»»tcMu 

[0 0 0 2] 



Y^f-r K7-fe >7"U*fll**XYif>r FtffflV>6 



7 

U©»iBfdinta3fl^ Rtf, ±f5ftfii*i&7-t^7'J 

[0 0 0 3] X.mft&m5, 12 0, 03f (Van 
Engelen et a 1 . ) 3fc*£U V ^97 
SfifflO-BBao&fiftfe&fifcHI^L-CfeD, ceo io 

[0 0 0 4] *IM4, 9 5 2, 8 5 8^«\ MM 

V'^xf-^t, ^77f-^t, wasnmstatm 

t/'J->7^X r-i?t>\ ±f E Y 7 U- Afr 6 3£HS£B 
^T£M£ftT<^3„ 
[0 0 0 5] 

[0 0 0 6] 

[0 0 0 7] *»WOJ»«Wft«f«tt, 3d$, feBfttf) 

tc 7 t —. Vfr p> ±12 7 r- ->llf U 7 X^fc fiM 2 ft 

^^V^ST'ffljifC, ffi«>T / >«:<U Hl$ 50 



8- 1 6 6 4 7 5 

8 

[0 0 0 8] *«WOgijOWfj»fCj:fttf, XYXf-^ 

XWm&Wffli?. MtflC ±fEXY77-7'£:& 
ai-^mTfeO^ CftfcJ:!). ^-fft£»?0 

Silt, <IWofleii ; ?oai6* ; f»Lftv^J:^fc:ft«ft 

[0009] *«WOB'JO«N»fcJ;ftfcf, l 
o<o$imc-*f©7-A#W£ft, &^<D7-A 

[0 0 10] *«WOBiJ©1«KKJ:ftfcf, ±iS^-fFb 
77f— 7f£, 4>&< t*>3-D<DWMm<DtiTt>=?-3.x. 
-Z*mx.T&K), £fte>7^aX-£cD2 0«, X 

tt, x*iRiRtfY^©fl!rtrteBifti-*o 

tV^ffleUfcifttf, *Vh*l/7Xf-^B, XY7-T 
—7£Kftffl7 WA7-fey7U fcOffltC, '>&< tfe 

XYXr-^teKtt5ft3KSiSI5#**rLT43 
Ox Cftfz:«fc!K HtfOXSMWMtaV XYXf->^ 

© X Y Xf-^ Y77 lolfcffiij LSKfrJ 

W*"*flWJ**fc1-. Hidi^^x-^ stf, d 
ftS0B»#&H\ tSfl-rSKil^OttfllftAicjGB 

ft, f4B?*i6^ft, OT^ft^o 

[ooi i] ^w*mvxm 

[0 0 12] 

©XY^x-MXx-v'KMbTUiW^ft^o 



(6) 

9 

[0 0 13] BE* «ffcHl715H5*#jRW-*i:, ± 

1 3i:*fllA**hUyy77SHl O^SW^ 

5o ft^Sfii 2f±, ym? yfvtint =y y -J imp 

*jBW**fe»©jiafcuvxcLj:*fl*T^*. 

6<£>«fc[P L©±#te8i*)ttW-5ttTi'»5o 1SPL 
[0 0 14] mH7uv5-t%h%MW)W7uy'!7 2 

2 6, Rtf, zk¥^-2 7JCcfcoT, 7~A l 8*^5 

[0 0 l 5] H5 7!»SBl7*#fiaf Ml^f- 
v'Tfcfr^X— /nXt— X 2 8©±©7x- 

^£8&©&&gM©¥®0&tf£®iaa^nTOKS 

tiT&t), ±lB*x-/N$8ffi«fcfcS«tt N ftftft 
(7x-m) XYXr->"3 Ot, Sffffl7U-L7t 
y^'J 6 OfcJ&fllATV^o XYXx-S?3 0tt, 
-h7°U-h3 2^{ixTt3»5 s (KD-t^-h7°b-h 30 
©±{Cfi N l 2Yyf- (3 0 4. 8mm) ^x-zMDjiO 
£<i7X-/\3 4#£#*ftTV*. 7 P U-b3 2fci: > Z 

WS36fcJ:or, ttfitlXf— '^-X2 8 ©±75 

[0 0 l 6] XYT.r-^3 OfiSfe, jt»jS!©ffil& ; e 
XlcTyJ * y F ^i-znoIIo* F 1^7, F 

^x^ipjt^v^TfiM^^-r^/cfeco, xig®j3i';i/4 

2X, 4 2X' ©£D#-;ft©XlgSjg)5M£;, XY^r- 
^3 0£Y#fa£43l>Tftfi&i&-t5fca&©, Igfjrn' 
;M4Y, 4 4Y' ©&]£-#© YffilSSflSttfcfrfcJS* 



SWP8- 1 6 6 4 7 5 
10 

[0 0 1 7] XYXr-^3 014, -*f<DU- 9*55— 
38X, 3 8 Y^«^T*5*3> ±13 9*55-3 8X 
it, \s— »f 3t»=F»fHKH 9 2 ©-#© U— »f 5t» 4 0 
A/4 OA' t»LT»f^U Sfc* ±EU-1f5 5- 
3 8YS, ±fB z F^ltSH<D-*t(D U— 4 0B/ 
40B' fcWLTttflFU J9»^SH 1 6 ©gttfj P L 
<DT^SRt*SH^5-7-RMXfcWtT, ±I2XY7. 

[0018] h 8 RtfH 9 mmy\y- 

L7-by~7V 6 014, £»©-9-#-h#*h6 2£*t$" 
§Sftffl7P-A6 1 fcfllfcTfc!), ±E*#-h*^ 

[0019] 1 *#-h^h 6 

2<Dra _ eX^rq]fCf$fi-r§ffi7 P U-h6 4X, 6 4 X' 

•9-3H-h*Xh^ST'Y^c#Sf'S®7 , U-h 
66Y, 66Y' t*$mZ.T^% 0 ffi7 P l^-h64-6 
6©F*j{IiJfa4, W.1&<DS.{^yU-L,<DU-Jl6 7-6 
9^6 7' -6 9' WBtl, Xim?7 2RXJ 
YW8 2^iLtirtLT^5o ffi7V-F6 4 
X£Drt{|ij{Ct4, ±7f©S£®H i ;tf'f F W;U 6 7 , RZf, 

TWim^fiJ FU-;l/6 8 tf»tt6>tt 

T*30> S»ffiyi/-h6 4X' OrtflliBKtt, ± 
fiRXfTJ;<D'&W}¥JJ'( F 6 7' , 68' j^Rtt 
f,ntV^„ ^©ffiTV-h 6 6 Y, 66Y' ©ftffiij 
ffifC«, Jif-T 7, 6 8 ©P^TSlI^faHCgEB 

?n/c, m-<o^-rFb-;i/6 9, 6 9* ^n^ns 

[0 0 2 0] XflHKKPtts PHH*n/-c-W07-A7 
4, 7 4* ^{i^TfeO, Cn5)7-ACD-W4, « 
ft7 6lL@SSnt^, |g»]hv-y^7 8, 7 8' 

(05#M) OiOtigKlSiR^x 7-A7 4, 7 4' tc 

znzrimtfzft. xYX7—y<DmwmmA2x, a 

fe^Tte, XY7f-^<D±<DliSi4 2X, 4 2 

x* m$}^ )Vthx^nx\i^(ox\ xf^fj^ 

7 2cD±(D|giJ!jh5>y^tt, «50^fig*5toTV»*. 
It, «5 3 &XY^7 L -^0±fclft»JS<li:fe"e#So X 

=F»U-aiB9 2^ XYXr-^e^fDfrL^ftM^ 

■yf" (C P U) 9 6fc«»sn*-9--#fflott«a»« 

M9 4t\ =F&mW9 2^e>0{4fi'lf^ti:jSi;T, X 
W7 2&t>*Y$8!j?8 2 0fflK*«iJ»U B»3>r 
;l/4 2 X, 4 2X' i:h77^7 4, 7 4' i:0|ffl*a 
*SW3B^"TS<lfc«:<, XYXf-'>*3 OlCjItTfSo 
[0 0 2 1] X^®J?7 2*Effffl7U-i»6 1 Kill 



(7) 



8^1 6 6 4 7 5 



11 



12 



57-A7 4, 7 4' <D&IZ, U-fr 6 9 <D±.iC%-o 
TUF^tU 7-A7 4, 7 4' <Dfcttm<DtftBm. ffi 
7^-1-6 6 Y' {cKg-r?>U-;l/6 9' (Ciot^ 

§ 0 x^»)?7 2*mfrtrcmc mm^U7 7t)\ m 

ilLTs XYXf— ^©x#fa£#LTil3£-f S^fo 

ftlH? 7 2 ^riJ^-To X Y7xr-^3 OT-iEfii^y 

Wi, XYXf— >"3 OgfCti, IE5iT$>§^(i^ 10 
<, XXYXr-^SK:^ j^&^MRtfx7^Vy 



^rjfM-r § n-r^T-fe >; &M57-t >y v mm 
- y a 4 mm t mams^ %c £&?%%<, 

[0 0 2 2] X^»J7 1 2£®miC Y^K)?8 2«, 
fO-8»ltt8 6[C0££tlfc-#(D7-A8 4, 
8 4' «^TfeD, cn^7-Att, Y|g»)gP«4 4 20 
Y, 4 4Y' £t$lif 3h^>y^8 8, 8 8' £WLT 
V^c Y^il?8 2£>7-A8 4, 8 4' te, 

KI^-;l/0±-e^rt^n§c 7~A8 4 ©MiMi, 
±# © 6 7 , 6 7' ©±£flioT^rt£ft. $ 
fc, 7-A8 4' ©MfiSSPfi, T7j£> 6 8 , 6 
8' 0±Tl6rt«nSo BftflHfl 8 7 W\ Yflfflfr?8 2 
©«B*8 6fcKW5n. Y$®J?8 2 3\ ffi7°b-h6 
6 Y 6 6 Y ' t<DMT\ K 6 7 , 6 7' s 
6 8> 6 8' £?G-?T, X YXx-^OY^lfiJ^g^T 

s^fafcHifrfo 30 

[0 0 2 3] B9fcBfc&<7jVf«fc3fc» Xf»f 7 2 
©7-A7 4, 7 4' tt&T. Zlft^i: 

i)3-Y;l/4 2X > 4 2 X' frZvmWltllt, 7-A7 
4, 7 4' <DS:t^tl : eniQoyo^)lcWS<o LfrLH 
tf^ Y$i)?8 2©7-A8 4, 8 4* «\ ZlfiHSfC 

U^SSSfllfcfc^Ttt, 8!#8 6te, 7-A8 4' 

7- A 8 4 Rtf«|*r 8 6 <DMte 0^9 iSSSPOBBtttH 
U 7-A8 4, 8 4' ^ft^nospfiffc^ffifcHifi 
LTV^. XSfil? 7 2 fcElttfC, #^rcO|gS!]3-r;l/4 
4Y, 4 4Y' ■frt><DmW}tl&, 7-A8 4, 8 4' CD 

fi*fc»52riaifcB<. |g»in-r;l/4 4 Y (4 4 

Y' ) tmhYvvZZZ (8 8' ) fcOHT, X73lP] 



[0 0 2 4] ♦JMBOtf-i' FbXXf— ^ &t>\ £ 

0«, Btth5y*7 8, 7 8', 8 8, 8 8' Oflfj* 
fcJ:«BKlSJlS3!p6Bil3^l/4 2X % 4 2X' , 4 4 
Y, 4 4Y' 3W»B*nfctt«'effi«ttSfc«tor, ft 
tftXf->"<D^-X2 8/!)^ > Z#|qJfc$8£ft3o 
XY^f-^3 0tgffiB7U-A6 lfcOlfflfCtt, & 

^■r*iBfflf«&»jii!*i«#ft'r*^fe* d > ±i2feB^ 

UPSa^ 0 > &$Jftl£BfcJ\ X Y Xt->* 3 0 (DWW) 

•So 

[00 2 5] T^lf SB 9 2 ^ 6 <DX Y Xf-^Offti 

wftfrzt, wmmnt>\ ffiWNffSB 9 4 ^ ^ jis 

^|gffijn-Y;l/4 2 X, 4 2X' , 4 4 Y, 44Y' (CSS 

p>n> x y^t— ^ffLvmaofflfi'Nffitt'rso x 

Y7>x-i/*©M®I«, T?$I+SB9 2Rt>"(ufi-fe>-9-9 

8x> 9 8Y (Biio#fi8) (aot^asn, Xf^ij 

?7 2Ra'Y^fj^8 2I4» *tl€WK»aW 7 7 , 8 

7ic£-DTmwjzn, xyxt- s^misflef*, no 

fc^-r^^ti:, feB-b>-9-9 8 Xt4, XYXr-^3 0 
*0HIB0te*£f *&te#£ttB»J»g|l9 4^ 

§ 0 {fiB$WSB9 4(i, T^W»il9 2*^OXffl 

B, Mmc, ©B-b^-9-9 8X^e>off^{cS^, B 
»gf5W7 7teH-rS3fcIE*BM**f8£'t*. ■ 

[0 0 2 6] {uB-fe^-9-9 8 Yf4, XYXf-f 

[0 0 2 7] 3-ftBMiEtt3-ftJK*lt»»*^tt« 

■f^tJ-fe, ±IE ; e-^Wti:x XYXf— ^(DiJ!|E73(oI© 
fflB*8M"fS«li:^#So U-f)ti4 0A/4 0 
A' Rlh'4 0 B/4 0 B' ©— ^XtiM^Jb^Or-* 

4 OA, 4 OA' 3&SVHi4 0B, 4 0B' ^fflV^fc 

[0 0 2 8] XY^V K*fflVfc»&J:») 

fe, *0ffliik:XY^r-^Ofij[Bj*«>fll^*^ff-r* 



(8) 

13 

it, mnmyt^Ruuf^^jimmmmm^^m 

[0 0 2 9] *%m&. 134 F^tlSXf-v^ttfSL 
Ftf&^cDT', <j7X-^£>X YXf- S?©filffi 

ZV-Tt-ZOtltf, ^x-zNCDXf-^ciiMM 
5o 10 

[0030] xYv-Tt-zfrzotumx, nn&i 

lc X Y X f - v'Ofi^il L T £ •£ § C t tfX' t > 
cni-C^D, M%L<%^1JCD : e-*y h (F;I^) £ 

[0031] s.^ic^±icniLLxm^.p>ns.-Dimt 

?7 2, 8 2 fcX YXf->'3 0 t<Dffi<DM.%.t)v-7V 

u ^jjitmEmmh^vt tvmvmw&fo 1 mm 

[0 0 3 2] XY Xf-^ t&mi^T—is : t<Df3lC 
it, CtlBT.x-v'cOP^tcX, Y, Xit 9 (DS&mvm 

hiZti^X%hXhho 0 CtiiaO, ^KffXf-^ 

it, 9x-/N<Dxf-^coiMitf^£#*£££& 30 

it, xy 7>T-i?RV®.&K¥%iWte&wz%im^r£ 

ho* 

[0 0 3 3] M'btt\ ^?ftfr<D2-D(DXmm^J )Vt 

4*5>n, ctucto, xyxt- vmm.n'&w^m 
mtzctit, ^mgicimmz ? o 40 

[0 0 3 4] #£<Dffl&*C*f LTWU M^T^iHM^ 

^wmB^T^y-JvoimmmAzx/ 4zx' x« 

4 2Y/4 2Y' X^fpJX(4Y7i(P]ti:*5^§Xx- 

G^-r ^cttf-ets (si o#m) o 

[0 0 3 5] *^flfifi?"JOStf(D^i;LT, 0 4£SS 

<fcdtc, XYXf->*3 0tt ^M^HJ^-F&O'KS 
^fftf-h^W-f 5£M$(ilg3 6KJ;oT, Xf->X 50 



#P»3¥ 8- 1 6 6 4 7 5 
14 

— X2 8d¥tiTP3!f^^ffi (X-Y^Pffi!-^^) © 

ticmwznx&v, {m»m*%v xf 

[0 0 3 6] Xr- SM— X2 8 it, MWlBBfavt 

2 0 , 7-A 18, 7o7^22< 2 6,$: 
tf, 7j<¥&^-2 7tC<fcoT, gf$ (&3Wi, ttilffi, 

xit, ^-x^jt) «D±tfi}t$nT^§o &%<DMm 

mWifuv? 2 Oit, g$2 l.fr£<9^»lO{E^£Klt 
[0 0 3 7] K4&, |gSj=id'yl'4 2 X, 4 2 X' £Y 

r% MTommit, xum? i zizmmn^o H4K 

to^Xit, mSh^JhA ZXit, ^ij?«D7-A 7 4 tC 

mmznrcmmb^'y? (x^icm&^m^m) i 

8<Dffii§<DWcmfC>tlT&t), fg®J3^;U4 2X' 

it, mh=?<D7-hi a' icmMztifcmmh <? y ? i 

[0 0 3 8] 20<D7~A7 4, 7 4' It, Sttffl7U 
-A 6 1 <DFWJ{C?fM£nfc F 6 9, 6 9" 

5>ftTt^3o £/c, F U— ;b 6 9 , 6 9' it, 2~D 
<D7~2±7 4, 7 4' (OXRt;Z73(nl£D51i)^r$iJPl-r 
3o 6ffffl7U-i.6 1(i, 4O(0^-h^Xb6 2 
{CfcoT, Xf->X-X2 8 tm&iLLT, S^2 1 

[0 0 3 9] 'iitiT, mm^-f^A 2 X (4 2X' ) R 
tfmW] h v >y ^ 7 8 (7 8* ) 14, Y&tfZ^lHj^fc^ 
Tm^cD^'^ >y 7 (li(^U7t-F;l/) ^^■rs.fcd 

X, 4 2X' ^Hij^nTX YXf— v>'3 0^X7^fRl(C 
»tf)^f£, |gi!ih7-y^7 8, 7 8' tc^C/cSTJti, 
S^2 l'NfEji^tl, X YXf— ^3 OlCltin^WZ 

[0 0 4 0] -75, X YXf-->"3 0tfYjj\p}lcWl<m 
IClt, 2OC07-A7 4, 7 4' t>\ mWlffitt 7 7 }C <k 

7 8, 7 8' it, {AB-fcy+i-9 8X©iJSfi^{cS^ 
fnfn«a^;H2X, 4 2X' tCjt^b, Y77 

[0041] ^mmt, -woigffijaPM, -r^^-^, a 

^;l/4 2 X, 4 2X' , MVic, ~ft(DmW]%Wi, 

n-OM 4 Y, 4 4Y' *mz.z>K$:L^niMm 

zm&LTmmbtctf, mi irohi 2ic^t^, 
mi^^xwmmBmfm-y^-ht, ^Fi^xxf 

tt<DYmW)^^)l<l 4 4 Y, 1 44Y' ^ Xf-^1 

3 O^tSlt £>tl, ^-CDX|gil3-Y;V-r^b^U 
-7€-^l 4 2X*\ X YXf-^tDfi^C G* iC& 



(9) 

15 

fc-eTKtt5trcV5o YBM=H';l'l 4 4 Y, 144 

Y' YtEirfl 8 2<D7-L 1 8 4, 1 8 4' fc® 

#e>n, t/c, xmrn^^jii 44X&, xvm^i 7 

2<97-Al 7 4" fcRtt&tlTl^S. Jll:^|g®)fi^ 
^mW]^^JV 142 X, 144 Y, 144Y' fC^fcS 
c£lc£D, XYX-r-^Fjrl^XYfefi'xij^-rc 

[0 0 4 2] 0 1 3 7!;S0 1 G*Pm?%t, # 

aW©S>JomfiW^?nTfe»3, COsH^M, XY 
|gi)3-r;l/2 4 2X, 2 4 2 X\ 2 4 4 Y, 2 4 4 10 
Y' tXY7r->'3 0' 'NO^ttSfSil©?^ U>7 
^•<ix.TV^o ilfte-^Stl IEfjn^;l/2 4 4 Y 
£*S£gW3 2 0cD-4$9UaS£'t3MiS<D«tfte7-fc 
3 0 0 |g£g|5#3 2 0cD{ti«&X YXf- 
~>*3 0' fC^-rs^WffeT-ty^U 3 2 0 
(iATV^c ^Wfte7-bV7U 3 0 0(i, 

2 4 4 Y\m^ntcy=>yi/z 0 2£WLTV^ 0 * 
^yyg|5M3 0 4^ ^v^T^h^/i-tr, 77> 

^3 0 2 D tttf StXTfe 0 , 7}<¥&nJ}i'l4« U > 7 

3 0 6 <D-#CDiig|$£^<«cMA,T-V^o oJSl'&cD U 20 
>^3 0 6 CDfMgfSte, 2 OCDTk^&SW 3 0 8 <Df&\C 

-M<D7yy^Bm3 1 2^;l/h±46^tlTt3 0, W. 

-nvy^yi/^mts ^n&Rjsii4cogi$#3 1 4©- 

#©ilg|Sm^T?l/^o ^Si&BJ^tt<D§W3 1 4 (DM 
7j£Diiig|Ui, -#<D7v>vm*3 1 6<DF^fC»*nT 

d , m-tt<D 77> v^w^, ust BSgpfcr 3 2 0 <d 

-^g[307^yv ? 7°P-h 3 1 8fC*'/H-it#)StlT^ 
5o 3 2 0 cO{«g|5T1i, 7V- h 3 4 8 t>\ 30 

2O£077y^gW3 6t@£?ntfe^ ctlf)20 
(07yyy^mt, Rl^ttOgW 3 4 4cD-4Sg|5 

1*OgW3 3 6cD-7?Oilg|5^ty-^C»^'5y7°7 P b 

-h3 3 8icm^.iEtitc7°u-b 3 4 ofc@5££ftr*5 

h 3 3 4 CQffijtfSr^tT, XYXf-ysO' fc^tt 
ttP>ftTl/>&o tot, &^0^<D«{£&7-fcy7U 40 
3 0 0, 3 3 0tC*5V^T(i> 7k¥^RU^U^^<D 

3 0 fiEot, X, Y, BICM?%, 8 -DOmW.fi fa<Dtc 

5, 8o©7j<¥7?[6]©fct)^>/*3-ryh^^e>n?)o 

[0 0 4 3] 0 1 6 fCTKf 3>Ol/2 4 4 Yti, 

n^Ol^-h 2 4 5 YfC$Dtttf?>ft, ^n^;^^ 50 



# §S¥ 8- 1 6 6 4 7 5 
16 

-Mi, ^ntc^tttf £nfc±7^W#-^7U-^ 
2 4 6£l?LT:i3i7, m:7j079-#- h 7V- Mi, M 
%Y7V77*.y7*V 2 8 8 0]SgPtC^oTV^o K£ 
^EEi!l<D^f4g2 9 Otf, -7a t LT=i^;l/+M<- h 
2 4 5 Y t±j5<D?#-b7°y-h 2 4 6h, ffi 
73i:LT^h7-y^7-fey7' , J 2 8 8 t©fflti9:tJ5 

ntvs,, mi 3nmmi 6 ic^tMrnmowmm^is 

V^Tti, nJfiH4<DgW3 0 6, 314, 344, 336 
ti, if§*^3 1. 8mm (1 1/4^^) , 
#J6. 4mm (l/4^yf) Mll^O. 3 0 5m 
m (0. 0 1 2^y=f) <T>7sT-y\s7<mT:%>K), %<D~ 
^/cti*73[p]«, mfr<Dl]\°}Z*&%o 0^OHMlJtC*3 

^T&, gPM3 0 6, 3 1 4t±, ^n^nco-^fcfr* 

D , p[5W 3 4 4, 3 3 6 &|S]}f £Be?iJ£ftTl,^o 

[0044] *%B^$f$ L^nmmicMLTmwLrc 

[01] *fgs^Sfflb7cx'Y^nUV^^7gB^4 

*I0Ti&£o 

[02] 0nc*3l/^T^SA-AT7j^-r^O-g|5Of4ll 

■So 

[03] 01 ^tmm^-m\mx'^timmx^ 

[0 4 ] *5%m<Dttmmmte&£w*-'^mmxKT 
Mv&wteiLmmx&Zo 

[0 5] SI^Xf-> ? Ml^§7x-/^XY7f 

-i/iAW<D¥mmx&z>o 

[06] 0 5tC7j^-r«ji<D-^IS6-6t©oT^9l 

£073 fBitc/^-r mfiiim mx& % 0 

[07] 06{C*3l / ^TiaB-BT/jK-r^jgcD-g|5cO^ 

01?$. §o 

[0 8] XYXx-^cDliM^to^tT^fc^tXYXr 

-^cH^$n/c^©%ix ^ m^x x Y^»j?^-r, 
[09] 0 8fc^-rxY^i!j?cDM^i0-efe§„ 

[010] *f|0^(D»$ Ll/^WtOteg^tHS tf»JW 
mW<Dm.m&}%:7zivW-<77 ; 7LsX$>Z>o 

[0ii] *%0^cosijco^p^7K-r, 0 5 tmm%¥ 
mmx&Zo 

[01 2] 01 KDmmm^t. m 6 1 mm^mfi n 
mmx&Zo 

[013] *%w<Dmic%\<Dnffimz*?, mstmm 

[01 4] 01 zommm^ts ms trnw^m-fiiL 
wmx$>%o 

[0i 5] 0i 3ic*tffim<D-&(Difc*:±mmx& 



(10) 



ftffi¥ 8- 1 6 6 4 7 5 



17 



■Oo 

[ill 6] 01 50«1 6-1 6fC^oT^0]«D7alpJ^ 

1 0 7^57gB 

1 2 ft^gg (3t*3fi) 

2 8 MMMlXT— 'J<0^— X 

3 0 XYXf-v' 

3 4 ft&ftj (7x-/\) * 



18 

* 3 6 SSCttlS 

4 2X, 4 2X' XiSS}g|3# (X 
4 4 Y, 4 4 Y' YlgijgW (Y 

6 0 fc{m7U-i±7-ty7v 

6 1 Sftffi7U-i 

7 2 X^»)^ 

7 4, 7 4' Xmh=?<07-1± 

8 2 Yft»tf 

8 4, 8 4' Y®.m=F<D7-h 



[01] 



[02] 




[011] 



18 V 




-1UY' 




[0 3] 



10 



^LMP 



■FEL 



>1H 



t5 

12 % 

y 




20 
22 




13- 



26 



27 



i 



7777777777 



PL (16) 



.18 



38x 26 



zo 



a 1 4] 




(11) 



f3fjfl¥8- 1 6 6 4 7 5 



[0 4] 



[05] 



92 



1 



7U f 7B 



| "Hjl 40B.40B' 
22,26,27 1 ,Lj 



20- 




36X 



2 7 61 



HO 



iZ 

X L— z 
22,26,27 | 



36 



r r* 



36 



1 



-20 



J li^Ju i ?\ J t^J k 

f///y///ys/s; s/s/v /////>V/ ////// / /////' 

2B 21 77 ' 




[06] 



fcf9 



\ 28 



' J^66Y' 



B 




M)A' 



60 



J 67 NdB'^ax^ 



B6 



27] 



[012] 



,U2X 




[0 8] 



[09] 



(12) 



8-166475 



[0 1 0] 




(13) 



8- 1 6 6 4 7 5 



[01 3] [01 5] 




[01 6] 



2b6 



310- 
304- 
302" 



U O 

m m rn 



u Li LU 

Q Q 



245Y 




<$ffi¥ 8- 1 6 6 4 7 5 



itmrnm mmm 17^2 vm&tc £ sumoisi 

[fSffB] ¥/&l 4^1 l£8B (2 00 2. 1 1. 8) 



[&M#*§] 8- 1 6 6 4 7 5 

M0] W8*6fl2 5B (1 9 9 6. 6. 2 5) 

WjM 8-1665 
CtHM#^] #H¥7 - 7 5 2 2 3 

vsummm 7 m 

G12B 5/00 

H01L 21/68 
[F I] 

G12B 5/00 T 

H01L 21/68 G 



[JIttiB] ¥$1 4¥8^ 1 3H (2 0 0 2. 8. 

3) 

C# SrcffilE 1 ] 

[*liEftflt&g«] »Wil#0«H 



1 



(c) Hu!2Sftffl7U-i,i:ti54S:LTMIE^^7, 
3&fi&a6gBo 

[11*52] IS*5 l <Dimtittb%Wfcl3^T, buIB 

& Lxmm t -natitrs c t or* * 5 c 

[§1*5 3 ] If *5 l ©{fcB&ftSIBfcfc^T s suIB 

-?i l- 



[fS*54] IS*5 1 ©tMKfcfcSMtefc^T, ftutB 
*«f*xf— ^*ffiHftft-r Zfctb<D'prj: < t fe-eo 

[f!*55] tI*54<0{ifi&i&gfifc*5^T^ itufB 

[It*56] »*B2 0ffl«ft»at«K*v>T, MIB 

flOBK?** 2o©¥ff& i Pffi<9*-e^n ; TftSiMHg& 
2o©7-A^:fiix.T*3Dx tulB2'3CD 3 l z SOHfc, Su 
BWWfc^-r— ^0*&3y»a c £*®®L£t 5&B& 

[11*58] M*« HDfflW*i6SltK:*V"»T, MfB 
IW\ mifB^2<D^[RiJcfe^T<O^Bji<j-e^ , 9> MfB 

[11*59] 11*58 <0<iEfi&«>gfi£:fc^T, MfB 



nmW- 8- 1 6 6 4 7 5 



rat^E 1 1 ] i o <D{uHi*46ggtfe^r, 

^a.x-£<o i otf, Bu!2*t^^x-^M!Bm 2 O 

©iis!]§y7^^ax-^^m, cn^mmmT^^a. 

z.-Z<Do*><D l fflte, MIBfti^Xx-^tufEII l 

H b ^ C £ 1 f % \iL fi$ J6Sfio 
B8#E13] fS*JS8<Dftfi$&gB£:!3^T, M 
IE£?H 2 £D$im£&^ HB£ft/c2 0<D7- 

7-Afi, luIB*-cD¥ffl^ ; e0P^^fifi-r?.2O£D¥ 
•SteB^SBo 

[§s*js 1 4 ] tmm 1 3 £ofifij*togfi{c*3^Ts 

tt 3&fi$#>=gBo 
[11*5 1 5 ] {uB$*6^fifc:*5V^ 



(c) fijfB^2(D7?(B3^*3^TO^Rli!]-e^ , 9, jtufE 

(d) ffisBttMaXT 1 -^ MD*^ iufEJg 1 

2 ©fi£®H^cifc 0 tttt 5 ft, MfBW^7,-r-^BufB 

^lRt;^2(D77[R]^*31/^Tfi[B^i6-r§fc46<D, tSi) 

-r^HK§y^7^^iX-^^fc^«ffl^§^ 

[11*^ 1 6 ] IS 1 5 <D{4fi$i6gfi^i5^T, 

-*f 2 



MsB7^f L ax-^^|St±HulB^^tlXT-^i:tufB# 

imMm 1 7 ] §i*a 1 6 cDiifii*^gBt*5v^T> 

<fc-5{cisit5>n, ®i)i-§7^f L iX-^#go&B^ 
icmmr %> , tuts#i^xx- v^s^c few- § ^ 

ii^^t-r^fifi^ftgBo 

[11*31 1 8 ] 11*31 1 7 oiifi^&ISBfcfe^T, 

mis 2 -Dommmr ? x- * j^otuiBiiffijs 7 * 

f-aX-^cDlo^ MIEfti*Xx-^£i|iilBg5 2<D 

e.n, tuiBffii!i-r«7^^^x-^#iscofufi^i6^{c 

[||5t<ll 1 9 ] 1 5 OfuBai6SBtC*3^T, 

MIBW^X7-^teB^i6t-SfcJ6(D^^< 2 

i (DjiiPiias^xiiLm&isbu BuiBS»jiy7^f-ax- 

^iDH<Dt7-7:(t t5IBW^X-f-v ? ^tuIB^2 
C>#|p]k::j3V>T{ifi$#>U Ctl?)ffiil'r§7^^JLX 

CH*JI 2 0 ] IS*]I l 5 <D{uB$a6SBk:43^T, 

fulfil lRCf^ 2 PSB^nfc2 0(D7 

CD7-Ati, HUHB^-^ffi^^tD^icfeB-r^ 2 0<D 

¥tT^¥®<D4>fi:{iBbTai)Bj^$.§ c £*®Wl£ 
■T§fiBj*46gBo 

[ff?j£Jl2 1 ] !I*II2 OcD&B?*i6SBt*3^T. 

IB f - ^<ds^c *3 it ^5 7: © ^e- ^ y h ^ 

2 2 ] 2 0 <o&Wfk^m^^x \ 

i:-r^&fi^4i)SBo 

[11*^ 2 3 ] mm 1 5 <D{uBr*i6Sfi^*5^T, 



8-166475 



(a) li^tt^XYXf-^t^ 

(b) MlBX YXr- 5?*X Y7f-^-XA>6 

(c) MfSXYXr-^O^-Xfcti&iLfc, Kft 
ffl7U-A0^-7±^£tt£ftfc£ftffl7U-2>£* 

(d) fufBMftffl 7 2>7-tr 77 Ufi, ?fciLTl! 

hfctMBtftBKf? a, x^[p]tcai)Bi^-e^ »j , s /c> 

ft^ti. Y^fca»wn6"eifc»), 

(e) wexfa»?atfYfla»?o-*a:, 

( f ) ffiGX YX^-^fciWBftflaft? oMteMBS 

(g) MfB7^^ax-^^|St± > Bufe^^rO^Si? 

jtSIBXYXr-v^-X, &0\ tulBXY 7f-v^ 

fi, E#fc* oT£1*Sfiiifr &tft»StU CMC*. 
MaBXYXT-^O^-X&tffutBX YXf->*0 

77-r^yh^i„ 

T> m IB X $fj?Rtf Y \%M\-$-<D r>*><DE*><b fr-ftlc 

Ktt5tifcBMS-*f<o7-A-efe*2oo7-Att, ; e 

[11*52 6] 11*52 5<977^^y hgg^*5V> 

-n 3- 



h<EK*7 h;l4Ptf, £K«fc-*fnfc*Lt^«:fc*1#1*fc 

[§1*527] it*«!*(i[«9i»r*fc«>o*ttfi:* 

(a) Rffffl7l/-A*^-^±Tfffi«*A"r*ie 

(b) M»MftXf-^T^t5Igt, 

(c) W8B«*»*x ffiEEttffi7l'-Ai:fcJ:«&L 

(d) MEW**Xf--s?4:WIBfiffffl7Wixt© 
fflfc7J£*iD*^ HuIB^feXx-^SH±© / >%< 

cii*52 8] '>&<i:ti»ifl!)fieft : F&tfa!2oce 

^tCfcoT, ^l©^ftRtf!g2©#|BH;:Sjfr-f ci; 

(a) WEJrtMS^-r-^aiHUciJtt-SXSfc^ 

(b) ffiKtt«t»Xx-S>fct&fBSf 1 ©ftWtffcCH 

*5^T©&»t£Ig^ 

(c) MiBW^7 > -r-> ? i:SuIB^2<D^»j?acDra 
fc7J*3ta*-C fWIS«*«Xr-^*1»IESB 2 ©#|q]fc: 

(d) HQ!B^2©^|pJtc43V^T©^> Mo, 1083^2 

(e) huIB^ 1 O^lfilfcfe^TO*, Mo, jtuffifg- 
©fieStffcfcHfoiLT, MfBfl 2 ©ftiH^BI&LT. 

[11*5 2 9 ] f!*5 1 ©<fcW*fc8H£43^T\ tu 

mnms^T—^ t mmmm 7 u- a * ora-eM8B7 

tt*^ fcfeWKi*^riSHi:*v»TffiBI - e**ci:* 
CIS*5 3 0 ] IS*5 l 5 offiHttfeaaicfei^Ts 

[IS*53 1 ] IS*52 4 <DfiB^46Sfi^*3^T, 
tusBX Y 7>x— 7 ffilB^i)? i: OKT*h5IB7 7 * a 

tttuSBfgSl7J^r&]{cfe^TgHT^?.C <t*# 
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% mmiw&tb^w »c & ^ t > 

(b) jWCmS©^t»t>T1fflEai|BIl)6ftXr- 

o^nataiii-rscfcc-etsaHKiBrjigattftai. a 

(iii) BufSttlliW&tftSiaBftapo-^jbV Ufra-- 

( c ) ffi$Emwffl*mfE% i ©3£»7-fe u t im 



intxm 3 3 ] mm 3 2 (ommifLmm^mm^^ 

T, HU§27^9 L ; iX-^7-by7U<DtusSlgi!jg[5^ tu 

set -r « {mik&bmWo 

3 5 ] gft$£ 1 ottWfcfcSsllfcfc^T, 

set t?z {mm&mWo 

3 7 ] 3 6 ©{fcfifti&SHtefe^T, 

[M$& 3 8 ] M&H 2 OffilKfcfcSilfcfc^T* 
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